. In other words, RWE generated from observational studies or pragmatic trials that leverage routinely collected electronic health data may soon be used to supplement findings from traditional randomized controlled trials in the approval of medical products [8, 9] . Safety findings from postmarketing RWD-based studies, which have been more formally integrated into regulatory review in the USA recently [10] , may gain additional regulatory importance.
It will be interesting to see how regulatory agencies and the research community react and position themselves in the coming years. Pharmacoepidemiology is a research field that involves analysis of routinely collected electronic health data. The field has developed good practices on the conduct and report of RWD-based studies [11] [12] [13] [14] [15] . Building upon its solid foundation, pharmacoepidemiology can move forward in several domains in the era of RWD and RWE.
Better
Pharmacoepidemiologists will continue to find ways to reduce confounding and other biases inherent in observational RWDbased studies. No one particular type of data source is necessarily better than the other. There are also substantial variations in the size, patient characteristics, and quality of databases within each type of data source. In general, administrative claims databases have better defined observation periods during which medically attended events can be captured, but they do not contain certain clinical data important for some studies [16] . Electronic health record databases are enriched with more clinical information, but they generally do not have complete capture of events that occur across multiple health systems [17] . Linkages among complementary datasources improve datacompleteness and help reduce some biases, but the linked databases have their own limitations, e.g., complete data is only available in a subset of patients who may be quite different from other patients. Data linkage will become more technically feasible but will continue to be challenging due to privacy and other concerns. Regardless of data source, careful curation to make it fit-for-purpose is paramount [18, 19] . Continued development of valid and practical methods that analyze the increasingly complex RWD, especially if multiple data sources are linked, will also be needed.
Bigger
Pharmacoepidemiologists will continue to identify appropriate data sources with sufficient sample sizes to answer clinical questions that are expected to be increasingly targeted. Despite what is implied in its name, individualized or precision medicine research [20] often cannot be done in individual patients and requires a relatively large number of patients with similar characteristics to draw valid inference. Even if the interest is to generate RWE in the broader population, the assessment of rare treatments (e.g., orphan drugs) or rare outcomes (e.g., sudden cardiac death) generally requires large data sources as well. Although some studies can be done with one database, many studies now require data from multiple databases to achieve adequate statistical power or more generalizable findings. Distributed data networks have been proven to be a viable and preferred approach to analyzing multiple databases [21, 22] . In the North America alone, there are distributed networks created to support medical product safety surveillance [8, 23] , comparative effectiveness research [24] , pragmatic trials embedded within health systems [25] , and public health surveillance [26] . The creation, maintenance, and expansion of distributed data networks require stable funding, proper governance, and analytic methods that produce valid results while protecting patient privacy [22, 27] .
Brisker
Pharmacoepidemiologists will continue to develop methods that generate RWE faster without sacrificing the scientific rigor of the analysis. The key is to differentiate between study decisions that can only be made by thoughtful deliberation and other mechanical steps that can largely be done with minimal human input. It is possible to conduct semi-automated pharmacoepidemiologic studies using pre-tested and customizable analytic tools and produce results comparable to those from traditional protocol-based studies [28, 29] . Future work will continue to develop new analytic tools to accommodate more complex analyses. It is critical to ensure the transparency of the development to facilitate independent validation of the tools.
Broader
Pharmacoepidemiologists will continue to broaden the spectrum of clinical questions that can be addressed by RWD. The availability of new data elements enables assessments of questions that had been difficult to study in the past. For example, better integration of patientreported data with other routinely collected data (e.g., electronic health record data) offers new opportunities to examine the effects of medical treatments from patients' perspectives [30] . The emergence of new clinical scenarios also gives rise to new research questions. For example, the increasing availability of biosimilars raises questions about the comparative effectiveness and safety of these products compared to the innovator products [31] . RWE includes findings from pragmatic trials that leverage data collected as part of routine clinical care [9, 10] . It is critical to build upon the success of completed and ongoing pragmatic trials embedded within health systems [25, 32, 33] to conduct additional studies that address other pressing clinical questions.
Bolder
Pharmacoepidemiologists will continue to think outside the box. Pharmacoepidemiology has benefited from its ability to synergize multiple disciplines, including epidemiology, pharmacology, medicine, biostatistics, and social science. The era of RWD and RWE calls for closer collaborations with experts from computer science, data science, informatics, genomic research, and other disciplines. Data-adaptive techniques (such as machine learning) combined with thoughtful human input are increasingly being used to mine electronic health record databases [34, 35] and improve analytic methods commonly used in pharmacoepidemiology [36, 37] . The ability to collect more data from mobile devices enables exploration of new issues, e.g., the relation between weather and joint pain in patients with rheumatoid arthritis [38] . Pushing the boundaries and leveraging progress made in other research areas will continue to help advance the field of pharmacoepidemiology.
Conclusion
Pharmacoepidemiologists have been using electronic health data to generate evidence on the risks and benefits of medical products for years. They are well positioned to embrace the new challenges and opportunities in the (new) era of RWD and RWE.
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